Shale gas reservoirs pose unique challenges when undertaking field development. To put it simply, shale gas reservoirs are source rocks. These organic rich mudstones contain extreme vertical and lateral heterogeneity, are dominated by nanometer sized pores, have complex storage mechanisms, and require costly hydraulic fracture stimulation to produce economic quantities of gas.
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Shale: A fine grained, thinly laminated or fissile, detrital sedimentary rock form by the compaction and consolidation of clay, silt, or mud. The composition is characterized by an appreciable content of clay minerals, or derivatives from clay minerals, and a high content of detrital quartz. SPWLA Glossary of Terms and Expressions Used In Well Logging, Second Edition 1984 Disclaimer on Nomenclature
The term "Shale" is used throughout this course and is in no way confined to the classic definition of the word. Throughout the development of, and eventual successful production from, unconventional sedimentary strata, U.S. operators have liberally used the word to represent any tight, fine grained, organic rich formation. These can be, or contain components, of siliceous, calcareous, clastic, biogenic, authigenic, or clay rich minerals. They can also contain varying degrees of organic matter and organic matter types and can be sequenced such that a given stratigraphic package includes thin or thick laminae of all of the above.
E Essential Elements and Processes of a Petroleum System
• Essential Elements:
• A petroleum source rock • A petroleum reservoir rock • A seal rock • An overburden rock
• Essential Processes:
E Exploration Risk
• Risk: The probability of spending exploration funds without economic success.
• Successful exploration depends upon:
-The existence of a trap -The accumulation of sufficient petroleum charge -Preservation of the entrapped petroleum
• Successful exploitation depends upon:
-Sufficient primary porosity permeability -Adequate geomechanical properties to facilitate generation of large stimulated reservoir volumes and fracture conductivity -Fit-to-purpose completion and stimulation design Shale Gas-Oil Project Development: Sub-surface Complexity • Highly productive wells are almost always limited to basin/field "fairways" with marginal to poor production in the larger, regionally massive areas of the basin.
• On average, recovery factors for shale gas plays range from 10-30% of OGIP and shale oil plays range from 2-7% of OOIP. Furthermore initial production rates will typically decline by 70-80% within a year. As a result sustained continuous drilling of new wells (on the order of hundreds to thousands) are required annually to sustain target cumulative production volumes.
• A "blind" statistical drilling, completions, and production approach will only result in net loss of Cap-Ex. 
